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1/ 




(1) 



[±fE-)!S^ (1) RK R2. r3, r4^ r5^ r6, r7^ r8, r9, rIO 

. Rii. Ri2{i#.^r?S3z:L-r. tK^;^.^. R^m3~i 8 

Lt:^v<it^(D^'fuT}v^)vm, Rmfks-i s(Dumo. »m.\^fz^h 

^mmi ~ 1 8<7)T;V3i^vS> 5 - 2 0 <7)T 9 ^ 

^^5-3 5(^T9;v^;v». a#l^5~3 5<5D^7"nT^;v^;i/**a-ro la 
URl. r2. r3, r4, r5, r6, r7, r8, r9, rIO, r11, Rl2o9*,iJ'^ 
'5r< fc4>-oliTfa-^^ (2) 
[it 2] 

Ri4_Si — ( 2 ) 

. ^^^3-1 SoiS^o, :0'iKL/i^L< i±3^<^t;v^;v^. 
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2/ 



^> >^^^5~2 0OT';-;V»^ ^^^5-2 5<^)T7;V^;VS. >^sm5~ 

^^to x-(i. y-Mm^-^y. Uitm^^^y. ^itm^^y. B^im^^ 

fz. -'D<D\£i-y^)VUi,mn^m'^n<7)m.^^'tiii (R, r) is, S) 

{m^m2] ±15-^^ (1) lC:fev^T. Rli:R7, R3fcR9, R4i:RlO 
, R5i:Rll^ R&tR^2i)^^Am—<7)W:^^X-^^. R<:>R2tRH^t^K—m 

^ (2) K7^^fh^m—<7)m^^x-^fo. SL^y^-ii^y -A\M^^y. ^itm^ 

m-^ms] -hfS-JIS^ (1) K^\^^X. RK RK R5. r6, r7^ r9^ 
Rll^ Rl2^?v>-ftL^>7K#ir.i^-C^i9> ^or2, r4^ r8^ RlO^^V^-rtf^)- 

1 \zum<oit^o 

[ffim:^4] ±fB— JlS^ (2) tCiSV^T. r13, r14^ R^H^^^n\LLX 

s e c-'r'^;v^, t e r t-T'f-n^^^ 
31. i9S{^tt;g>Sm^"e*«9. SL<:>yi-i)^MAm^yfryx^^. If 

^:^2lcfBm<^'fb^t?o 

[tt*:^5] TIB— (3) X7^^ix:h%^m^\£i-y^)Vit^mo 
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^-v : 3/ 




(3) 



[±|B-^^ (3) •Rl^ R2, r3, r4^ r5^ R6{i, ^g-^^SltT. tK^ 

R^?&3~1 8<^l£II<7>. ^iiiJLfc^L < 
T;!/^;!/^. ^#^3-1 S(DUm<D. :^ii^L/i^L< (±m^o^T-nT;v^;v 

i^5~3 50^-rnT^;U^;V»<^^1-o lILRl^ R2, r3^ r4^ r5^ r6(7) 

•9-^ii'^^< fc*)-- pii±iB-^^ (2) x-m^f^^m.mm'kmto xit. mmm, 
i-y^)vm^isn^myf^it (r) xit (s) =^^i-o ] 

m^me] ±m~^^ (3) tliSV^r. R1. rS, r5^ R6:6^'v>-ftL^i7K 

[lf^:^7] ±|B-^^ (2) iC:fev^T. Rl3, r14^ Rl5;6^#^5f$a:LT 
, n--f^\d)Vm. ^V7'ntf;v^, n--7'5^;V^> V 

s e c-y^;v*, t e r t-yf-;v^> n-t^^)^^^ 

<^v^-ftL;&-tcfB^(^>-^^ (1) t?^$tt^^*,o. x-^«m^btj-f ^tv. zi^'fb 
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4/ 



Hb4] 



[±ffi-A£^ (4) RK RK RK RK R5. R6{i#^±|Bffi^3t5ic|B 

it (R) Xti (S) ^^1-o ] 

01 _hffi-|^^ (4) Icisv^T, Rl> r3, r5, R^-fy^x^^-fM 

:^mw>^x-;^i). j.-^r2, R45{)-'i: ^> tc_LfB— (2) \,zm^fi^n—<Dm.^ 

1] _hfB-fiS^ (2) H:fev>r. Rl3, r14^ Rl^-^^^A^iLL 
X. n-ynt:;i/^, -fy/ne;^*, n-y^;va> ^ 

vy^;l'*, s e c-y^f-Jl^m, t e r t n-:e-;J^'^;V*> "7 0^- 

[if 1 2 1 ffi^:^ 9 Tbmm^^ 1 1 c7)v^-rtL>6HcfBm<^-A£^ ( 4 ) -e 
3] TfB-«£^ (5) xm^ft:h^^mn.^i-y^ji^^J^:^-T)i^ 




R3 R2 



(4) 
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R3 R2 




'C02Me 
■COgMe 



(5) 



[±IB-^^ (5) Rl, r2, r3^ r4^ r5^ R^it^^ ±mm^M5 

ti (R) Xti (S) ^^-To ] 

[«^3®14] (5) lliSV^T. Rl. RK R5. R6;{)5v^-rtL^> 

7K#J!IT-"^abl9> .aoR2, R4:;65t ^> fi±|B-^^ (2) lz^^fi:hm-<Dm^ 

m^mi5] ±m-m.^ (2) tc^sv^-c. ris, rm, r15^^#^^$^l 

:^^jvm. n-yntf;!/^, >fy:/ne;v*, n-yf-;v». -f 
vy^)i^m. s e c-rf-;v^, t e r t-yf-;v*. n-:^^-f-;Hi. -701^ 

[ii^:^ 1 6 ] %mm 1 3 Tbmm-mm 1 5 <7)v^-rtL^-icfEmo-^^ ( 5 ) 

ate} 



[±fB-Jl£^ (6) 4'> Rl> R2, r3, r4^ r5, R6}i#>^±fBS^3i 5 frifB 




R3 R2 



(6) 
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^-v' : 6/ 



(i (R) XJi (S) ^^to ] 

[i»^]®18] ±fS-^^ (6) tc^v^-r. Rl> R3, r5, R6;^sv^-r^x^ 
7jc^ll^-e^l9s J.OR2, R45{,?i: ^>ic±ffi— (2) iZ^^tl^m—COmm 

m^miQ] ±|B-^^ (2) t3:fev>r> R13, r14, R^H^^^m^L 
T. y^^)]^^. n--fu\£}U^, ^Vfuy^jvm. n-r^;V*. 

vr-^;v*, s e c-y-f-;w&, t e r t--:r^)i^&. Ti-ytr^^)^^. "7^- 

mim 2 0 ] 1 7 Ti/Mm^:^ 1 9 ov^-rtti^j-iciamo-^^ ( e ) 

[W^:®2 1] TIB-J|g^ (7) X-^^ix:hit^mn.y^±'7 V-Mt^o 



IIM-Wl^ (7) 4'. Rl. R2, rK r4, r5^ R6}i#^±|Bit^]l 5 llfB 

{i (R) Xfi (S) =&^t-o ] 

[m^:^2 2] ±|B-«g^ (7) lCi5V^r. Rl. rK R\ R6^sv^i*tL^> 
7K^i^.d^*t?ab «9 ^ B.OR2, R4;5st icJiia— (2) Km^fi^n—(DWM 

[lt^:S2 3] ±fB-^^ (2) tC^V^T, Rl3, r14, RlH^^>(f^^Ll. 

vy^;vafe, seG-y^;v^, t e r t n -7^- 




(7) 
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^-v? : 7/ 



[IS^:g 2 4 ] IS^:^ 2 1 Ibmw^^ 2 3 <7)v^-rtt>6-iwfBm<7)— ( 7 ) 



V' ^ 5=- ji - X Mt-^^ o 

R3 R2 



[-Lib— (8) Rl. r2, r3, r4^ r5, R'6{i#>^ JifBif^:^ 5 tC|B 
IS<^)— (3) \,zm'f^mtn\:^x-h:ho ttz^ e'^'7^;v^tc43tt^llli^^ 
{4 (R) Xi± (S) «r^i-o ] 

[IS^^2 6l ±fB— (8) ICiSV^T. Rl. r3, r5^ R6,e)?v^-rtL^ 
7{C*J!ii=-T-^ 0 . r2, r4^s t ^ tc±fB— ( 2 ) Km^fi^ R-OgJ^ 
S-e^;g>. M^:g2 5 Ktm.<Dit^%o 

[^^^2 7] ±fB-J|g^ (2) lC:fev^T. R13, r14, Rl5;&s#>^Jia2: L 
:x.-f-)vm. n--^nt:;i'^, ^VT'nt:;!/^, n-y-5^;vft> -f 
vy-?^;v*, s e c-yf^;v*, t e r t-zr^Ji^&^ n-t^^^i'm. 

2 8 1 m^:^ 2 5 jbmmim 2 7 ov^-r tL:6^ifBmo-jjs^ ( 8 ) 




R3 R2 
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^--J : 8/ 



r3 Br 




(9) 



[±fS-^^ (9) tfJ. Rl, r3, r5, R6{i^^±fBm^:^5tCfB^O±fB- 

(3) ic^-r^^ti^c-e^^o *7t. tr±y-^;i'f|5tc:feit^^^^ti (R 
) Xti (S) '^^Fi-o ] 

[»*3g3 0] ±m-m.^ (9) iCisv^T. Rl. R3, r5, R6;{,>'v^-f tL*> 

m-^m. 3 1 1 m^m 2 9 ^ t < itm^m 3 0 <^ v>r^5&H::fBm<^-^^ ( 

(1 0) 
['fki 01 

Ri4-Si-CI ^'"^ 

[±fa-JJS^ (1 0) Rl3, Rl4^ Rl5{i#>^_L|B-^^ (2) K^-T^m 

(8) x-^-^tL:6it^^(Dm^-^mo 
im^ms 2 ] TiB-^^ (11) -e^^tL^^^rsttif ^-7 h -Mt^m 
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^-z^ : 9/ 



Uti 11 



R3 Br 




r3 Br 



OH 
OH 



(11) 



[±|B-^^ (11) tf. Rl> r3, r5^ R6(i#^±fBm*:^5l::fBmo-'^ 
^ (3) iCi^l-^^il^D-eab^o ti'i:. 7-5^;Ha5l^:fett^lft^^ti (R) 

Xlt (S) ^^-To ] 

0 icfBm<^±fB-j!£^ (9) tc^i->fh'^%(7)m3t:^feo 

^fi^it^mo^^T. TIB-^^ (12) 



[±IB-j^^ (12) Rl6, Rl7(i7K^Ji^^, Xfi^Nn^V-cajfe^ttTV^ 
T J: v^^mi^ 5 ~ 1 0OTU-;v*«r^1-o fcfi LRl6®:O^Rl7{j|gBf ICtK^ 

to ] 

'C^-^fi:h^'}i/yj^:^'T)i'^L<litr^ V*<OZ/yym&^. TIB— (1 3 
) 



Utl 21 



(12) 



Hbl 31 



Rl9_Y 



(13) 
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^--J : 10/ 



[±IS-A£^ (13) Rl9{i^^mi~l 0(DUm<D. ^mLfz^L<im 

Jt^m3~l 0(OUm<^. ^m.LtimL < itm^<DT Xti^^^ 
rvm^-eW^l-l 5gm$tLTV^T*> J;v^j^^m5~2 5 0T^;i'^;V'^=S: 

Tlfl-^^ (14) 



[JifB-^^ (14) Rl6. r17, r18^ r19^ Alt±mtmC^mX-:^^ 

o ttz. *U(r>yf^Rm(DsLmmi± (r) (s) *^i-o ] 

[0 0 0 1] 
[0 0 0 2] 

±tmm^miz^if^vtmm^tLx. m^i^. tib-^^ d s) 

[0 0 0 3] 



['fbi 41 




(1 4) 



o 
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^-"J : 11/ 



Utl 5] 




(15) 



^^it^m (B) . 

Rl2=/?-^7f-;vS. X-=mitm4 ^>X^^^t^^ (C) > Rl2=3, 4 
, 5- h U ■7;l/:tn7:t^;v^. X-=:i:'fktf^ :t ^T-ab^'fk'^tr (D) ^ Ri2 
= 3, h V 7;v:^-npf >^;V7a:^;vS. X-=J|;'fb%'f ^V'C^^'fk^^ 

Jfe (E) > r12=3, 5-\£:^ (3, 5 -i:f>^ h •7;V:j-D^-f-;i/-7 Ji~;v) y 
j^:=.)Vm. X-=M:^tm-^ ir>X^:hit^m (F) . Rl2=3, 5-^:^^~iy 

x-=^itm^ ^yx^h^it^m (G) > Rl2=3, 
5-H"y^ (3, 5-lf>^^5'-v>YU-y^;l'"7ai::^;V) "7^-;^^. X~=%it 
m^tyX^Mt^m (H) > Rl2=^-^-7^;i'S> X-=^:tv'T>m^:t- 

yx^^hit^m (I) ^ Ri2=/?--^-7^;«. x-=^im7K^^^>'Tab'i.'fk 
-^tl (J) , Rl2=3, h i; •7;i/:^np{f-;i/7a^-;v^. X-=^^v 

T>m-r:t>t?ab^'fb'^t/ (K) > Rl2=3, 5 - If >^ b V 7;^:^ n ^ •^;V7 i 
--'V*^ X-=€m7R^-r:tV'e^^'fl:'^J^ (D . R12=3, 4, 5-hU"7 
;v:tn-7:i^-;vS. X-=^:^iyr>m4 ^>X^:6^t^m (M) > Rl2=3, 
4, 5~YVy)^tuyj^:=.)\^^, X-=mB^m^ ^^X^^it^''^ (N) . 

**^*btLTv^^ m^i^. it^^ (A) ~ (D) lCov>T> i|tfl^:S:mi#HBo <b 
-^ife (E) . (F) ^cov^T, #^#i^^:fcmi#fiSo -fb^tJ (G) . (H) tcov^ 

T> $mw:xm2mmo it^m (i) - (n) tcov^-c. #w^:fcm2#Mo ) « 

[0 0 0 4] 

tfz. Tlfl-«£^ (1 6) 
[0 0 0 5] 
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^-"J : 12/ 



Uhi 6] 




(1 6) 



-^M^im^ ^yxh^it^m (o) > R'^^=p-i-y^)v^. x-=%im^t 
yxh^it^m (p) . i}mhfix\^^:h mf^-xmzmm) o 

[0 0 0 6] 
TIB-^^ (17) 
[0 0 0 7] 

['fbi7] 




(17) 



al^ Ri5=7K#j[i^. yi-=%im^ •^yxh^it'^m (q) ..r14=3, 5- 
m-i^yx^^it-^m (s) . ^-*^f>ttTv^-g) (#i^^:s:m3#M) o 

[0 0 0 8] 

tfz. TIE-^^ (18) 
[0 0 0 9] 
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^-P: 13/ 



Utl 8] 




(18) 



X-=^im^ ^>-^-$>Ut^m (T) . Rl6=7i::::;V^. Rl7=7Km 

m,=f: y.-=%im^ ^y^^ut-^m (u) . r16=ri7=3, b-vy^=- 
;v7:t-;v*, x-=mm^ ^y-^^^it-^m (v) . ^^^ibttTv^^ (#^# 
i^^:^:ifc3#M) o 

[0 0 101 

\^i}-^L±Mit^m (A) ~ (V) <D4>lcii, n^\tit^m (D) coi^ic, 1^ 

. 't(Dmm^mxMm.imm.(r>it^m^ i , i - 2 h -;v=^mi&j!iJ^ 

t LT 1 3 ~ 1 6X®ifiMIT-^;?>o 
[0 0 11] 
i^fz^ TIB— (19) lX;fev^T. 

[0 0 12] 
Ut\ 9] 




( 1 9) 



Ri8=Ri9='7i-;v^^ x-=^im^ ^y-^^^it^m (w) . 25.o^r18= 
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^-i^ : 14/ 



Rl9=3, 5-i^'y^^)Uyx.:=.)Vm, X-=^i\:m^'^yX-:ih^it^m (Y) 

-^y-x^^ihit^m (z) t^^hixx\i^:i> m^^t. ^^mm-x'mA^m <> -^tt^ 

[0 0 13] 

tfz, (1) izmm^ft;hit^mi>z^i,-f:h^^mi<^W^&tLXlt. 

:^mm^. ^v<j,i^mm^7!)^^^^\^fz^h^mvi)-^hfix\^^^\^>o ttz, 
^ (1) iztm^fi^^t^mz:i^i^^^^mL(Dm.m^tLx. ^^mm^^^"^ 
-^^fifzit^m. mi^ii^^mm^i)^-^^ (d o^^m^u^m^Lfz^t^ 

[0 0 14] 

mw^-xm 1 1 
i^ii 2001-4886 e-^^m. 

#Pa 2002-173492 

#l§ 2002-32699 2-^<2r# 

m^f^:^m 1 ] 

Keiji. Maruoka et. al., Angew. Ch 
em. Int. Ed. 2002, 41, 4542-4544 

Keiji. Maruoka et. al. Angew. Che 
m. Int. Ed. 2003, 42, 579-582 

Keiji. Maruoka et. al., Tetrahed 
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^--J : 15/ 



ron Lett. 2003, 44, 3313-3316 

Keiji. Maruoka et. al. Tetrahedr 
on: Asymm. 2003, 14 (12), 1599-1602 
[0 0 15] 

[00 16] 
[0 0 17] 

1) Tifl-jis^ (1) x7^^fL^%i^mm^mr>^:=-^j^^o 
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: 16/ 



[0 0 18] 
Hb2 0] 




(1) 



[±fB-^^ (1) Rl. R2, r3, r4^ r5, r6^ r7^ r8^ r9, rIO 

. Rii. r12(±#>^®5:lt. tK^H^^^ ;^^m3~i8 
<7)itMco> ^iKL/i^L< {±^(Ot;v^;v*. .^^^3-1 BOiiiMo. 53-1^ 
L^^^L< li^^60^T-nT;v^;v^. >^mi^3~l 801t^(^). ^S-H^Lt^c^L 
<{±m^OT;v>^-;i/^, R^^3-l 8<7)Ii:iI<^). :9-llgLfc^ t < {i^^OT 

LRl, r2, r3, r4^ r5, r6, r7, r8, r9, rIO, r11^ Rl2o^t>iI^^ 
^ < ^: o{±TIB-^^ ( 2 ) 
[0 0 19] 

[<l:2 I] 

Rl4_Si— ( 2 ) 

Rl5 

[±|B— ilK^ (2) Rl3, Rl4^ Rl5(i#^3^j2:LT. 
, ^m^3-l S<DUm.<D. ^m.Lfz^L < itm^OT R 

^^3~i S(Dm.m<r>. ^ii^Lfc^L<{i^<^r;V'>--;v»> ^mm3~i 8 

=s:^i-o x-t±. ^^y'fbtj-f mtm'<:t>^ ^im^-^y. 
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^-y. 17/ 



fz. z:^<D\:£i-y^}vm^^n^myf^<7)U^^^i± (R, R) xti (S, S) 

=^m"to ] 

2) ±fa-^^ (1) lC:t3V^T. RltR7, R3tR9, R4tRlO, RS^RH 

3) ±fB-flS^ (1) l'*5V^T. Rl. r3, r5, r6^ r7^ r9^ r11, r12 
:*«v^-ftL^)7Kmil^T'^i9> aoR2, r4^ r8^ Rl05e»^v^-rtL^>±Sa-J|g^ ( 
2) iC^^tL^ISI— OgJ^^H-e^ij, J.oX-:*«:^'fbtJ'f M:itm^^>. 

4) ±|fi— (2) iCisv^T. Rl3^ Rl4^ Rl5^^#>^®3£tT^ p{ 
. j^^;v/«, n-yntf;i/^, -fyyntT;!/*^ n--;^^;^^. 

s e c-'f^Jlym, t e r t-^-^;!-*. n-:^^^;m> 

5) Tia— (3) T'^§tL;2,:)fe^f^tte•:^7^Mb'a-t^o 

[0 0 2 0] 



[±fB-^^ (3) Rl. r2, r3, r4^ r5^ R6{i, #>^5^S:tT. tK^ 



{it2 2] 




R3 R2 



(3) 
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^-v^ : 18/ 



T)V^)Vm. Rm^^-l ^^\.fz1^\^<\m^<D^7-ur 

it5~3 50^T-nT^;i/^;i'^=S:^-ro mURl, R2, r3, r4^ r5^ rBco 

^*.^^'&< i:^— o{i±|a-^^ (2) X-7f^'^fh:hmM^-i:m.-fo Xfi, :^^J!I 

i-y^)i^m\>^^if:hm^'^ii (R) (s) =g:mi-o ] 

6) ±fB— (3) Rl. r3, r5^ R6:;6«v>'f tt^>7K^i^,^^T-^ 
19^ R^RK R4;i^t ^bl::±fa— (2) iI^$;^^-5>IwI-<7)am*-C^)^. 5 

7) ±fB— (2) tC:^V^T. Rl3, r14, Rl5^«^>^5jffia:LT. 

s e c-y-^;i/^, t e r t-:/f-;i/^^ n-:ti^^;v*> •7j^^;P*. 



8) 5) ~7) <^v^-ftL;&^lcfBmco_hfS— (3) T'^;^ tt;2,'fb'^tflCT 

9) TIB— (4) •C^$tL;2>^^fSfttr"^"7f-;V-yt Kn:^->;Hb^t/o 

[0 0 2 1] 



l'fl:2 3] 




R3 R2 



(4) 
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^--J : 19/ 



(±ffl-J|g^ (4) RK R2, r3, r4^ r5^ R6f±#^±fa5) CfB^O 
±15— IS^ (3) Ic^-r^atlwiDT^^o e-^^^;!/^*;^?^^^!^^^ 
{± (R) Xti (S) =S:^-to ) 

10) ±fB-^^ (4) ICcfev^T. Rl. r3, r5, R6:;&«v^-f tt^fcTK^iE^-e 
J.OR2, R4;&?fc ^>ic±fa— (2) tl^^tL^SIWI— (;0fiJ^*-t?3b^. 

9) Kmm(7)^t^m. 

1 1) ±fB-«^^ (2) tC:fev^T. Rl3, r14, Rl5^«#>^JiS5Z LT. ^ 

n-7'ntr;v^, -fvynejv*. >fyr^;v3g 

, s e c t e r t n -^^iJ' f-;V^, 

12) 9) -11) <^v^-rtL:;64cfa%<^jiiE-^^ (4) x-m^fi^^t^mK 

■f^. 5) ~7) OV^-r^:6^i;fBm«7)±ffi-^^ (3) T'^$ tt^'fk'^J^OM^ 

13) TIB— (5) x-^^ti^^^m^\^^y^)^i^^:^T-)vit^m 

[0 0 2 2] 



UlE-J^^ (5) 4", Rl> R2, r3, r4^ r5^ R6ti#.«ir±fB5) lC|B|fe<^ 
(R) Xf± (S) *^i-o ) 

14) ±IB— (5) tC:fev^T. Rl^ R3, r5^ R6:;{i«V^-f tL^>7K^;^^T' 
ab 0 > 5.0R2, RH^ti>\z—m^ (2) lw^$tt;2>I^— (^gm^7?ab^. 13 



Wb2 4] 




R3 R2 



(5) 
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^-5^ : 20/ 



[0 0 2 3] 

1 5) ±fB-^^ (2) iCisv^r. Rl3, Rl4, Rl5;6«#^^^LT. 

n-*/ne;v*, ^VT'ne;!-^, n-r-^;v^> ^yy^ji^m 
, sec-y^JV^, t e r t n -:t-tJ'f-;V^> y :c :=.)}/ -fy^^ 

16) 1 3) ~1 5) OV^-rtL;6-lCfaa<^±fB-^j^ (5) T'^^^t-S'fb'^tf 
tw7K#T-:t>*;g:fD$-^;g,c:i:^#i!ti:i-^ 9) -11) (D\,^'riT^7b^z.tim<0 

±fa-^^ (4) ■c^:?tL*'fb^tJ<^)iS3t:6r^o 

[0 0 2 4] 

17) Tffi— (6) -e^$tt^:)^;^v&i4ii'^-7^;Hk'^t? 

[0 0 2 5] 
l<b2 5] 



(±fB— (6) Rl. r2, r3, r4^ r5^ R6ti#^Jifa5) iCfB^O 

±iB— (3) iz^t^mtm\:^r-^^o ^fz. }^±y^)i^m^^iir^m^^ 

it (R) Xfi (S) ^r^-To ) 

1 8) ±fB— (6) lCi5V^T. Rl. r3, r5^ R6;0^v^-rtL^7XSil^-C 
^I9> B.OR2, R4^si: ^f>tc_hfB— (2) tC:^$tL^|SI— (7)g|^^T'^^. 
1 7) },Znm<Dit^i^. 

1 9) ±|B— (2) tC:feV^T> Rl3, Rl4, Rl5:d5#>^r?$^L-C. 

, s e c-'/-9^;V*, t e r t -y-^^l^X^ n :*^f> 

2 0) 17) -19) (D\^^-rM^zmmo±^~^^ (6) -c^^tL^^b-^t? 



R3 R2 




R3 R2 



(6) 
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^-i^ : 21/ 



^:h.^t^mmti-^. 13) ~i 5) (D\^>'rM^ztm(7)±'B-^^ (5) 

2 1) TIB-^^ (7) ■c^$tL^ifc^?S'ftif^-7 h-Mk-^tf 

[0 0 2 6] 

[^1:2 6] 



(±.|fi-Ag^ (7) RK R2, r3, r4^ r5, R6{i;g.>frJt|B5) lcfB«<7) 

-LIB— (3) t;:^-r^^fcrac"^^>^o \£i-y^)VmziSif^m^n 

(R) Xti (S) ^m-to ) 

2 2) ±fB— (7) lC:fev^-C. Rl. r3, r5^ R6:;&^v»-f tL^>7K^M^-^ 
E.OR2, R4:;6«i: ^jic±fB-^^ (2) Ic^^ttiSI^— Ogm*-^*^, 
2 1 ) ICfBaO'fk'g-t?, 
2 3) ±fB— (2) IciSV^T. Rl3. r14, R^H^^^m^LX. 

n--/nif;i/^, ^v/ne;v^, n-r^;^*^ ^vy>9^;v* 
, s e c-y^;V*, t e r t -y-^;^^ n-:f^'^;V*^ ■7j:~;1'^> :6^t> 
"^Mt^tt^Sgm^-e^-S, 2 2) lcfBm<^'fk'&tf. 
2 4) 2 1) -2 3) OV^-fM-tCfBm<^±fB-&^ (7) X'TT^^fi^it^m 

iz}^V7u-Yi\:m'S:Km^^^^t^s^t-r^. id ~i9) <^)v*-rtt5{i- 

ic|Bmo±|B-^^ (6) •e^$tt;?,'fb'^t?<oi5l5t:)^?*> 
2 5) TIB— (8) t?^$tL;g,^^iS'^if^7^;ve>?.p{ 

[0 0 2 7] 




R3 R2 



(7) 



R2 
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^-P : 22/ 



[it2 71 




(8) 



(±IB-^^ (8) Rl^ r2, r3, r4^ r5^ R6{i#>!r±|B5 ) tcfamo 

— (3) t'^-r^afcl^C-c^-So tfz. lf:^■7^;^f|5^c:fe^t^#^^^i ( 

R) X(i (S) *^1-o ) 

2 6) ±fB— (8) IC;J3V^T. R1. r3, r5, R^Tb^x^^'fMTi^mm.^'C 
J.OR2, R4:;6Sh'blw±fB— (2) Km^fl^Wl-'<DW^&'^^^. 
2 5) tciBm<^'fb^!fe. 

2 7) ±fB— (2) iciSV^T. Rl3, r14, Rl5^^#^?tetT. 
j:.^;!/^, n-yntf;v*, ^v/ntr;i/^, -fy7'^;v* 
, sec-r-^;V^, t e r t n-:^^'^;V^. ^a-::^;^*^ id^^) 

2 8) 2 5) ~2 7) OV^-rtL>e>^i-iB«60±fB-^^ (8) tt^^b-^t? 

m^f^ffl^-'^'&cii^^mti-^. 2 1) -2 3) (7)\^^-rtiii^ztm.<o±m- 

(7) •e^$tL^'fb>^tjo^3t:;^^> 

2 9) TIB— (9) •r•^$tL^:5t:^f^ttt^:^•7f-;^lf;^^ 
[0 0 2 8] 
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^-v' : 23/ 



Ut2 81 



r3 Br 



Br' 



Br 



R5 




R3 Br 



■cr^o-^ 



(9) 



(±fB-J|£^ (9) tf. Rl. r3, R5/R6(i^^_h|S5) icffimo-^^ (3 
) tc^l-^atiwic-e^^o t/c. tf^-7-^;P^lC^^tt^lfll^^ti (R) Xii ( 
S) ^^-To ) 

3 0) ±fa-^^ (9) t'iSV^r. Rl. R3, r5, R6;6^v.-rtL^>7K^Ii-^T' 

2 9) Kmm(o^h^m. 

31) 29) ^U<{±30) <7)v^-f^x;{)4cfBm<^±lB— (9) X-7^^ti:h 

'i\:^mizr)i^^)vvi-^j^^:i^m^^fzm> ^liil^TlB-^^ (10) 

[0 0 2 9] 
m2 9] 



(±IB-^^ (10) Rl3, Rl4, Rl5}i#.^r±|B-^^ (2) K^^t^m 
tiWlCtrab'2>o ) «:f^ffl$-i^^Ci:^#mi:i->2>. 2 5) ~2 7) <^v^■r^^^^^c 
fBm<^±fB-^^ (8) t?^$tL;5,<b^!^OM3t:^'Ss 

3 2) TIB-^^ (1 1) X-^^fi^^^m^}£'}-y Y-Mt^!^ 
[0 0 3 0] 




(1 0) 



SI— CI 
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^->^: 24/ 



ms 0] 



R3 Br 




(1 1) 



(±15-^^ (11) If. R1> R3, r5, R6{i#.^_hfB5) lcfB|fe(^-«£^ ( 
3) ic^-t^^fcisiD-e^^o iff--7-5=-;i/gl5tc:feit'2>|iii/F^(i (R) Xii 
(S) i^-to ] 

f=-;i.p?^;vj:.-x;v^f^ffl$-li-^^=l:#mfc-r'2>. 2 9) ^L<ii3 0) icffim 

<^±fB-flg^ (9) tc^i-'fb'^%(Dm3t:^"&. 

3 3) 1 ) - 4 ) <7)v^-f tt;6^lcfam<^±IB— ( 1 ) T'^$ tL^^b-^tK^^ 
^T> Tia-^^ (12) 
[0 0 3 1] 

[^1:3 1] 

R"'^N''^^^R« (12) 
O 

(±fB— (12) "^J. Rl6, Rl7{i7fc^i^i^, X{±^^^^V-egm$ttTV^ 
"C ^ J: v^^^^ 5 ~ 1 0OT';~;^^^^1-o /^7t'LRl625.t;''Rl7(i|WIB#lC7X^ 

(1 3) 

[0 0 3 2] 
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^-i^: 25/ 



Ut3 2] 



(1 3) 



uiB-^^ (1 3) ooit^o. ^mLtz9^L<im 

:^<t;T;v^;V'^:ii|^:^o:[¥:&T, "C^JS^^. Tfa-«g^ (14 
) 

10 0 3 3] 



(JilB-^^ (14) "t", Rl6, Rl7^ Rl8, Rl9^ A(±±fa t ISj lI^^^T'^iS 
o $/c. *gBW^M^02:#:iBgli (R) Xli (S) ^^-to ) X-^^fi^^t 



[0 0 3 4] 

[0 0 3 5] 

tR7, R3tR9, R4fcRl0^ rS^RH^ R6i: Rl2^*^>{r ogJ^^-Cab 
> J.oR2t R8;j,si: !^ jc— (2) K7j^^fi:hm-'<7)W:^m'^^^^. J.oX- 

RK RK RK R6, r7, r9^ Rll, Rl2:;&«v^-ftL*)7XmM^-eab^. J^oR 



['fb3 3] 




(14) 
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-^-v : 26/ 



2, r4, r8, RlO^sv^-ftL^)-^^ (2) },zm^fl^m—(DU^^X-^^ . E. 

. ^y7'pli*;^*^ n-yf-;v3&, -ryr^;vS, s e c-r9-)vm, t e r t 

[0 0 3 6] 

±fB-«S^ (1) i,z^^fi:h^t^mt Lxit. :^}£xn-\f:;c^ [ i (r 

) -1, 1' -e- 14, e-\^y^ ihv ^^ji'iy'j )v) ^y^M \ -2, 2 
' -vp?-^;!/] T:^-=e^'i/Arn^ h% xtfn-tf;:^ [ 1 (r) -1, i' 
- 14, 6-if;^ (h V J^-5^;Vv';;v) -^7^;^ | -2, 2' -z^^^^jV] t 
v-t-'^^A'/n^ K. ;^lfn-H'x [ 1 (R) -1, r -tf- U. 6-if>^ 
V7'aii;v->ij;i/) >^-7^;vi { -2, 2' T>^-'^7A:/n 
^ h\ y?.tfn-ii-7. [ 1 (R) -1, 1' -If- 14, 6-trx V-rvyn 
tf;v->i;;v) } -2, 2' T>^-"i7 A^n 5 h\ y^tf 

^-i^^ [ I (R) -1, 1' -If- 14, 6-1^7. (h ^-7 
I -2, 2' -v^-f-;v] T>^-'i7A-rn^ h% ;^en-tfj;^ [ 1 (r 

) -1. 1' 14, 6-tf:^ {yvy:xLc:.)i^z^^))u) i-y^M \ -2. 

2' -v^f-;v] TV^-'^^Arn^ b\ >^trn-if;^ [ 1 (r) -1, i' - 
H"- 14, 6-if;^ i-y^M \ 2, 2' -v^^ 

;v] T^^-'ir^yn^ K. 7.en-if;^ [ 1 (R) -1, i' -tf- 14, e 

(r5^-->^i;-r^;vi;^-^;vvi;;i/) :^•7•^;^} \ -2, 2* -^J^^ 
;v] rv^-'i^Arn^ y;en-if>^ [ 1 (r) -1, i' -if- |4, e 
-\fi7. (>^p«-f-;v7i^;v>'V;v) -^y^;!-! | -2, 2' ] t> 

•:e^.j7Arn^ h%. xifn-if>; [ 1 (r) -1, i' -e- U, 6-if>?. ( 
^J'-v'YU-y"^;^i^7i-;vv'i;;v) •:^'7^;^ [ -2, 2' ->^p?^;v] r 
^^-'t^A^D^ ;^en-if;^ [ 1 (r) -1, i' -if- I4, e-e^?. 
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: 27/ 



7.yLu-\^7. [ 1 (R) -1. 1' -tr- 14, 6-tr>?. 

! -2. 2' -v^^-^;v] rv^^'^ a^j^ n v >\ ^.tTn- 
[ I (R) -1, 1' 14, (h^; 

} I -2, 2' -v^^;v] T>^^^A7;v:tU K. 7sMvi-y£:^ [ 1 (R) 
-1, 1' -e- |4, 6 -ex (h u ^^;vv';;v) -^7^;^} } -2, 2' 

(S) m^^^ih^^o 
[0 0 3 7] 

r3, r5, R6;&^v>-rtl.'fc7KmiEi^-e2bi9. J.OR2, R4:;&5h ^> ic-fl^^ (2) 
iC^^tL^ra— Ogm^T'^;5,*><7)>6s^tf$ L<> -eo^-^JilB— (2) 
v>T, Rl3, Rl4^ Rl5^5^/^J^3£LT, n-yne;v» 

, >i'vyne;vs, -f s e c--r^;vS, t e r t 

;g,^><^i&*#li^5 tv^o ^fwXJimmM?-. ^^%m.^. ^-\y\yj- 

[0 0 3 81 

Tfi. m7L\€^ (R) -1, 1' -Vf- j2-rn^pi^;v-4, 

e-if^'. (>i; ^f-^vvi;;^) I (R) -i, i' -i^'- U-yn 

^^^;v-4, (h i;-i.^;v^>U;v) ) •:^"7f-;l/. (R) -i, i' - 

If- i2-7'n^;»{^;v-4, G-tT:^ ( h T'n tf;V'> i; ;v) | -^-^f-;^. ( 
R) -1, 1' -tf- 12 -7*n-t;>f •5^;v-4, 6-1^:^^ ( h V If 
V;!/) f (R) -1, 1' -t:*- 12 -yn^p(f-;v-4, 

(hi;r^;vvU;v) { (R) -l, l' -tf- 12 --/n^p^^;!/ 

-4, 6-if>^ (hv •7j^^;V'>U;v) I «^"7^;v. (R) -i,' i* -i^- 1 
2 -rn^;>{^;v-4, e-if:^ (y;>«^;v:t^-^;v>'^; I '?-7f-;VN (R 



ffiiE# 2004-3078701 
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^-v? : 28/ 



) -1, 1' -e- |2 -yn^p«^;i/-4, (:J'-i/^';-:r^;vv? 

^^;vvi;;i/) I (R) -1, 1' -if- 1 2 --^n-^ p< •f-;v- 4 , 

6~\£X i~Jj^^)Uy:c^)V-yV)l') I ■^7^;V^ (R) -1, 1' -tf- 1 2 

(R) -1, 1' -If- 12 -^nn;*?-^;V-4, (b^J^-f- 
1 •^-•7'^;^^ (R) -l, i' -e- |2 -iJ'nn^^;i/-4, 6- 
(h i; | (R) -l, i' -tf- l2-3-K^ 

(r>:^^y^i^-^--^^h (S) m^^mi^^'^o 

[0 0 3 9] 

^l&§gtc^v^T. »^:®17I;MW^:^4tciam$tL;|,±fa-fl£^ (1) 
:h,S<fc^!^t±> ±fB-^^ (3) -C^$tt^^^^^14lf■:^'7•^;Hb'^t^^3TV^ 

^ ®#1 0%~l^fa<^. t< fi2 0-2 8 w t%OT:x^c:^T7X^fflv^T^ 
^v^o M^Jt t■C7^cXt±CliL^IKJS^::^^S'14=Sr^^i^=^J=l:i^^^Ur^>^v> 

^ifflv^ Si;E;ajK{M'^5'C~3 0t:t:ifv>. v^m'4^0*Smj^fiii#5~2 
0 w t ^^S^r^tiM'^ 5-72 Bf^t?. ^a^^L<{± 10-36 B#KT' 

[0 0 4 0] 

V>^^ Rl, r3, r5^ R656«v^-ftL^>7K^lIi^-C*l9, B.or2, R4:;{,*fc ^> jc- 
(2) lc^$tL;5>ra— OSI^*"Cab^'J><^):;?»«Sft L<, -?-<0 9 -^±15— 
(2) tCioV^T. Rl3, Rl4, Rl5^^;§.^?a3z:LT. ^ Jc.>^;v^, n- 

If ^ y yn If n ^ v "T^;!^^, sec 
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^-~J: 29/ 



[0 0 4 11 

'yit^mtLxit. ^^miizii. m^i^. (r) -i, i' -tr- U, e-tr 

;^ (h Vpf-f-;vy - 2 -i^ Kn je^->^'^;v| (R) -1, 1' 

-tf- 14, {yv^^)Vz/^))V) - 2 -li Kndp'>>-^;i/| •:^"7•^;^ 

. (R) -1, 1' -e- |4, 6-lf>^ (bi;7'ne;v>'i;;^) -2-liKn 

(R) -1, 1' |4, (hi;h'Mv 

7'nif;V'>i;;v-2-ii Kn:^->p{^;v) (R) -1, 1' -if- I 

4, (h V"7'^;V->V^l') - 2 -li Kn^->^-f-;H i-y^)\y^ (R) 

-1. 1' -tf- U, e-ifT. (h i; 7x-;wvU;v) - 2 -t: Kn:^v^f- 

f--7^;v. (R) -1, 1' -If- 14, (y^ 
;v) -2-11 Kn:?E^v^f-;vl •f7>^;v, (R) -i, i' -e- 14, 6 -if 
;^ (^-->^i;-'rf^;vv^;'?^;V'vi;;v) -2 -li Ku:^v^-^.;v) ":^7'f-;v. 
(R) -1, 1' -e- 14, 6-H"7. (v^^^;v7a:^;vvi; ;v) -2-iiK 
n^>'^^;vi •:^•7•f■;^. (R) -1, 1' -e- U, 6-^7. (iJ^-v-Y^; 

. $f>tc^<^^-^>^:e-"v— e^;g, (s) #:7il«^^f <btt^o 

[0 0 4 2] 

l^Jzamii®^- 1 0 *C~ 5 0 ^ L < tiSS 1 0 3 0 KJS^Pflli® 
#1 0^K~1 0^^. $ft L<{±m^~5H#^-e^fTx.(?^ ^^r'&JR^-^BKr 

. Jiffl-^^ (4) ^c^$t^^^^?gttlf:^"7>^;^yt: KD^v'fb'^tHc, viJ' 
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^-'J : 30/ 



§ . 5 ~ 2 0 w t %^ BLBl^mitm'^- 4 0 'C- 2 0 1: 

s $ftL<{±ii#-i ot:~i o°c^ ^js^Pe^tiS't 1 o^F^~i omm. 

^ o 

[0 0 4 31 

75s, Rl. RK R5. R6,6«v^-fti.^>7Kmig^T-*)i}. R-oRK RH^ti>K-^ 
^ (2) lc^^tt^|SI-cr)g^^T'ab'?>*)<^>^^^ift L<. -e-c^^-^Jiffl— ( 

2) liiSV^T. Rl3, Rl4^ RlH^^^m^LX. ^■^>'V*> n-T' 

n \£)vm. -f V "/n br;v^, n -f V sec --/f-^v^, 

t e r t-y^;V3l> n-:t^^;^»^ *)^{JtL^e 

[0 0 4 4] 

LTfi^ *#fi«)icli, >E?Ox.tf. (R) -1. 1* U, 6-^;^ 

(h - 2 h^i^*;v^*--'V| (R) -1, 1* 

-tf- |4, 6-lf>^ (h i; J^^;^vV;v) - 2 :^•7f- 
;K (R) -1, 1' -If- U, 6-tr:5^ (h U */uii';v->'j ;v) -2-p«h 
dE^^>5!7;V5K-;v| •^•7-^;v> (R) -i, i' -t'- 14, 6-if>^ (hi;^y 
7'ne;vvi;;V') - 2 h ^'>*;V'i^*^;vl '^"7-f-;v. (R) -1, 1' -tf 

(R) -1, 1' -e- 14, (h 1; ^j^^^Vv-VJV) -2->h^v 

(R) -1, 1* -t'- U, 6-lf>?. 
^;V'>i;;V') - 2 h ^->*;V'i^^-»v| •f7-^;v> (R) -1, l' 1 

I (R) -1, 1' -tf- 14, 6-tf>; (>^^f-;v-7^-;V'>U;v 

) -2-^ (R) -1, 1* U, 6-e 
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-^-i^ : 31/ 



[0 0 4 5] 

3 0 w t %. ^Symti®-^- 2 0 1C~ 3 0 L < {i- 1 0 "C- 1 0 1:. 

[0 0 4 6] 

r3, r5, R6^?v>■f^^'^>7K^il^^•t?*i9. J.oR2, R4;^?t ^> (2) 

\,zw^^fihm—(om.^^x^^'^(^i)^^ti.<. ^<D^^±M-m.7^ (2) ic^s 

v>T. Rl3, Rl4, Rl5;i,s^>^Jia2lfr. n--/ne;v* 
, •^vyne;V^, n-y-^JVgl, vrf-;V*, s e c-rf-;V^, t e r t 

[0 0 4 7] 

rti. 'E^iJ^tJ, (R) -1, 1' -tf- i4, 6-lf;^ (hV^-^ 

;vv';;v) - 2 - h U 7;v:top< >;;?>;v7:a-«=^;vl -ty^yv^ (r) -1,1 
' -If- i4, 6-if:^ (h U -2 - h 9 '7;v:tnp{ ^ 

:^•7^;^. (R) -1, l' -i^- U, Q-\£7. (h V -/n tr;vvi; 
;v) -2 - b •7;i/:^-nj>{ ^>j;^;v7:f -^^f-^v^ (R) -1, 1' -if 
- 14, e-fc'T. (h'M V7'nii°;vvi;;i/) - 2 - b V n ^ iJ' >x;V7 

(R) - 1 , 1' -If- |4, 6-e>^ ( h V^^^^Wv- 
) -2- b V >';i':tnp« ^>';p^;V"7*^;vl ■^•7'f-;v^ (R) -1, 1' -tf- 
14, 6-tr:^ (b V 7 - 2 - b '7;V3e-np? iS' >';;?.;V7 
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^-v^ : 32/ 



1 :J-7f-;v^ (R) -1, 1' -y^- U, (>^^ f-;v:ti^f-;V'>i; ;v 

) -2-y')y)V'^U:^^y7s)Vy yt:z,)V\ (R) -i, l' -H"- 

(R) -i. i* -e- |4, 
;vv";;v) -2-h^;7;v:^n;>«^v;;^;V7:j-— ;vi (R) - 

1, 1' -tr- 14, 6-tf>^ i; -7'f->'Vv~7ai:::.;Vv'; ;v) -2- 

^Hr-^-'^h^ (S) ^/&^^if ^tv;5,o 
[0 0 4 81 

7.i-Mt-^m\t. m^\-i. JilB-flg^ (6) \,Z7^^fh:h%^m^y^iry^Mt-^ 

F^oiS^^^^jff. /^•^v^'^/ Afi!llSS.t;^^^i^E•r 
^ O t § . ?t?i^4'<55»KajKt±il# 5 ~ 3 0 w t %> R}SJE:D 1 ~ 3 0 a 
tm. $ftt<{i5~2 0 a t m> KJSzaSti®^mra~ 2 0 0"C. $f t L < ti 
8 0'C~13 0t:> KJSB#FflJi®'i'2 4~7 2NFra-efir*>tL^o C:<^) t^^ffli" 
^S^N'^v-^ Afii^li, 0ffiO^)<^%ffiv^-r ^)^v^L^ ^l*Itr2'fffi<7)T-fe-r- 
;6-f>pmL/c^><^*fflv^-C'i>^<> 'mffi«(±^«lc^LT®m5~2 Omo 1% 
fflv^;g,o t/:i<^i:§> ^S<^'Kffia(i^Kl::*tL"r®'^2 - 8^»> $ftL< 
{i2. 5~5^ft^fflt> tfz. p{^'y-;K^^ffl»{i^StlMLT2~2 0 0 
L< {±1 0-5 0^»fflV^tL{f. 

10 0 4 91 

^ r3, r5, R65(,tv^-ftL^>7K^J!^^-C^bl9^ 5.or2, RH^)i^\,z-m^ (2 
) tc^$tL;S,|SI— OStm^-C^'Si><^56^*jF* t<> ^0^*,±fB— flS^ (2) 
^v^-C. Rl3, Rl4, Rl5;&«#>5r?ttL-C, ^ J:-^;Vifc> n-'/ne;V 
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^-i^ : 33/ 



^y'/ne;v*, n-y^;v^, -{v:f^}V^, s e c ter 
t-yf-;vS. n-:^^^^;^*^ 7aL^;v^, ^^^ib^^S^J: ^)M{^tL;2>ttmS■C' 
[0 0 5 0] 

^^m^iz^^^^x, ±fB-ss^ (7) i>z^^M^^i^n}£i-yy-Mt^mt 

LXii. Mm^^zi<t. m^i-S. (R) -1, 1' U, 6-tf>; (hV^ 

•^;i/vij;i/) -2 -li Kn:3E^i/} •^•7^;i', (R) -1, 1' -i^*- U, 6- 
If;^ V^^;V$/iJ ;V) -2-t:Kn^i/l i-y^)]y^ (R) -1, 1' -If 
- 14, (h i; yne;^^/';;^) -2-i:Kn^'>} -^7^;^, (R) 

-1, 1' -e- U, e-tfT. (h iM V'/ne;vv';;i') -2-tKnJr-> 
1 i-y^)i^. (R) -1, 1' 14, 6-\^:^ ( b 'J rf-;^^ V -2 

-iiKn^'>| ■^'7-^;v> (R) -1, 1' -if- U, 6-if;x. (hi;-7i^ 
;V:/U;V) -2-llK^^^/i -^yf-^V^ (R) -1, 1' -If- |4, 6 -If 
X (i^^^;vpi-i5'^;vvi; ;v) -2-t:Fn:¥v| ^■7-^;v. (R) -1, 1' 
-e- {4, 6 -If A (^-v^u-yf-;v>^^^;^vU;v) -2-tKndpv 
I (R) -1, 1' -tf- |4, 6-if:^ ;v 

) -2-iiKD^->l •:^7^;v, (R) -1. 1' -e- ]4, (tJ^- 

. ^t:>\z^(D:^iry^ir'^-x^^ (S) «>'Wbtt;g,o 
[0 0 5 11 

±fB-^^ ( 7 ) IC^ $ ^^fStt If 7 h - Mh^m 13. V n ;v ^ ^ 

oaSCTfS14^^t^J4'^ h V i^;vT ^ >'#(^^^^^^T> h U 7;v:t n 

5 ~ 3 0 w t %, SJ^:>7aj^liii'g'- 7 8 10-^7^. RJBBIfF^ {Jdi-l" 3 O^m- 3 
[0 0 5 2] 

2|s:|§^lC;fev>T. JtlB-^^ (8) ll^^tL^^^vSl^lf •?-7"f-;ve>?.^ 

mSE# 2004-3078701 
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^-v : 34/ 



. R45i|Sh 'fete— (2) IC^§:^L^(^— <7)Sm*"C'2b^'i><^5jiWt t<. -e 
09*>±IB-^^ (2) iCjSV^T. Rl3, Rl4, Rl57{,«#>^r5i^35:bT. ^-^^V^ 
, j^>^;v^, n-7'ntf;v^, ^V'T'aifjv^, n-y'f-;v*> 'fVT'f^-'V*, 

s e c-7'^>'VS, t e r t-•7*^>'^S^ n - iJ' ■7i^;^S^ ^^h^J: 

[0 0 5 3] 

:^mMi'^^^r. ±fB-flS^ (8) tc^$^;&^^fStttr"^-7^;v>^j:.-T-;v 

-fb-^t/t LT(±. :Sr#e<Jtc(i, -B^Jx-tf. (R) -1. 1' -t'- ]4, 

(h ij p<^;V'>';;v) -2-p< h^'>l ■^•7f-;^^ (R) -i, i' - 

e- i4, (h v - 2 h^'>^ •f'7"^;v, 

(R) -1, 1' -e- 14, i; yntf;i/->v;v) -2-^h^v 

■^•7-^;v. (R) -1, 1' -tf- 14, 6-lf7. (h'MVT'ne 
-2-p< h^i^^ h^vl •^•7^;w (R) -i, i' U, 
(h -2 h^i^;^ f-^-^;^. (R) -i 

, 1' -tf- 14. (b V 7i:=-;i/^/V;v) - 2 h ^i^^ h ^->l 

(R) -1, 1' 14, (v^f-;v:ti^^;vvi;;v) 

-2-P? h^v^^ h^v'l :^■7f■;^. (R) -1, 1' U. 6-e>^ ( 

<jr-^>^i;-":?'f-;Vvy^;Vi/i;;V) _2-^ h^->p( h^e/l (R) 
-1, 1* -tf- 14, (v?^f-;V"7i:=.;i/->i;;i/) -2-p?h^v^ 

b^vi (r) -1, 1' 14, 

-2-^ Y^^y^ Y^i^l i-y^)V. m-^^^^fhfi. 
\z^(D:^i-y^^'^--^^^ (S) #:*«^tf fjtL^o 
[0 0 5 4] 

. -^Jx-fJ, (8) lc^$ttJ&3ti^fe'Jiif"^"7-^;nfx^ h^vpj'f^;v 
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: 35/ 



mm^m^ 5 ~ 2 o w t %. 1 0 "c- s 0 1:. t < 3 0 

~6 01C. aE'B#F^tiii#2 0^F^~4 8B#F^. ^3^$ t < {i 2 B#F^- 2 4 Bf^-C 
[0 0 5 5] 

:ft^J^.^=l:';f-'>Aj!I?-lc^m-&-^/ct^. ±fB-^^ (10) I' 

5 - 2 0 w t %. ^s?ajg(±3i#- loot:- — 50X:^$f*U 

< {i-8 5*0' — 7 T;V^;vVf-'^AO^S{i. ^Mt-^tT8~ 1 2^ 

»^ >RjSB#F^t±®#2 o^F^~3B#fB^. w-tv<it3 o^m-2mmx-^x.\,t. 
8^s^isiiaicT^snL. Kt&?agfi®'t-8 0*0-3 or. |tftL<{±Ot:~ 

^JBNFK{i®'^2 0:^ra~2B#K. ^e^t L<ii3 0^^~ 1 f^^-C^f 
10 0 5 6] 

t?l±>fev>56^ Rl. r3, r5, R6^«7}c^i^.^-T'ab^*><^*^t Lv>o 
10 0 5 7] 

^^m^^^^^r^ JilB— (1 0) izm^fL^i^^) )V^u^) VtLXii. Jl 

m^m\i:^mM-tu\:^mx-^ix\,mizm^i-^i><Dx-i,t^j:\^^^K ri3, ru, r 

^vy^;V*, s e c--;^f-;V*, t e r t-T'^JVS. n-^^ 
[0 0 5 8] 
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: 36/ 



2^^^lC:feV^T. ±|B^ (9) K^^fl^^t-^mt^ 'Nx.fJifBsS: (11) 

0'C-^7a^ L<(i-1 0*C~0'C> RS^WtiSt 2 0^.^- 

sm^. ^tf* L< lis 05^r^~2B#p^-t?^fx.{i\ Emm^MM^Mmx-^^^o 

±ffi^^ (9) ^c^$^^^'^b'^%0^■t.> Rl, R3. r5, R6:^^7[cmir,i=-t? 
Jb^'fk'^tlti^ J. Org. Chem. 2001, 6 6, 235 8. HIBm^tL 

[0 0 5 9] 

mtLX. ±f£— (12) KW^^tl^hC^') i/y^:^-T)V(Diyyym&^. 2 

>li(^^^jci3-e, ±|B— (13) KWi^fL:h^^uyy>i\:r))^^}^tyf^T)v^ 
MbaS$-fr^ ±fB-^^ (14) ti^^tL^^b'^^'SrjL^M^fi^JlimTtf s:^ 

U A, TKM'fb-bv'^^A^OT^V:^ V^Jl^ 4 0 ~ 6 0 w t %^tP7lCYM<^ 5 : 

1-1 : zm^m. tt^tv<ii5 : i-i : im-^Witm^^. ■mwi^<Dmmmm 

{±3i^5~2 Owt%. MlSiaS«®#-4 Or-l 0'C> b<{i-2 5X: 

~ 5 KjiK^KJi®^ 1 ^p^~ 2 0 0 ^m. 0 1 L < 5 mm- 18 0 mmx 

^ft)tL^o i<7)h ^'f5&ffli-;2>^^#»jM^^'^M*li*Kl^Mb-CO. 5-2 m 
o 1 %. $f $ L < {i 0 . 8 ~ 1 . 2 m o 1 %ffiv>tt{?, l^JR^. JS3I#M*^6<J 

-^A:^^fflv>ttlf. (R, R) i^(Di,<D^m\^^fzt^Kii. _h 

IB-^^ (1 6) X^^^&^^^ii (S) MK (S, S) 

*ffiv>f^fc§lc{i, ^rn^it (R) #^=Sr-^x.^o 
[0 0 6 0] 
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^-i^: 37/ 



[0 0 6 1] 
[0 0 6 2] 

mmmi (r) -1, i' -e- (4 , 6-i^rn^-2-p« h^v^ b 

(2) (T)-^^ 

[0 0 6 3] 
[<b3 41 




T;^=fV#a^T^ 'fk'^t/l (6. 02g, 10mmol)<7)-rb^liKn7^ 
y'M'^ ( 5 0 m L) 6 0 %7X^^b•:^ hV'i'A (0. 880g, 22 mm o 1 
) ^OX:'Vm^l O^m^i^LfZo ov^-e. :^nn^-^;l/^^;VJ^-f;v (1. 
6 7mL, 2 2mmol) ^ OVX-mK.fz^. Kmm^m^miMLfV^^^L. 1 
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^-i^ : 38/ 



. nhfiti&ik.mm^^^-^y (somD ^jp^> zn^mM-r^^tx\ it 

%m2 (6. 90g, lOmmol) =Sr^«e«JM#/wo 

iH-NMR (4 0 0MHz, CDCI3) a 8. 43 (2H, d, J = 2. 4 
Hz. Ar-H) ,-7. 94 (2H, s, Ar-H) , 7. 33 (2H, d d, 
J=2. 4Hz, 9. 2Hz, Ar-H) , 6. 96 (2H, d, J = 9. 2H 
z, Ar-H) , 5. 07 (2H, d, J=7. 2Hz, Ar-0CH2) . 4 
. 98 (2H, d, J-7. 2Hz, Ar-0CH2) , 3. 20 (6H, s, 
OCH3) . 

%mn2-mMm^ (r) -i, i' -e- u , 6-if:^ (hi;T;v^ 

;vvV;v) -2-p« y^-y^ h^v} •^•7^;i' (3 a-3 e) (^-a*^ 
[0 0 6 4] 



3a: 5/=SiM^ 
3b:S/sSiEt3 
3c : S/> SiBus 
3d:S/=SiMe2Ph 
3e : Sf = SiMe2(CeHi7) 



T;^::^•>'#H^T^ 'fb'i-J^2 (0. 2 0 7 g, 0. 3 0 mm o 1 ) (^x h 7 1 K 
n^^^?^?^ (1 OmL) 1. 4 0M t e r t -^'^;vi; •^'i^ A^?^ ( 1 
. 93mL, 2. 7mmol) =^ - 7 8 rtri^T L 1 5 ^r^^^UfCo -^^v^-C. 
Mii&l-^ h VTJV^JVrJ'an^/^V (1. 8 0mmol) =S:- 7 8 t:t?linx./c^ 

-^C#L^ i^^^)Vj:.-7-)i^y^^-^>mi-^mmx^mL. it^S^S a-S 

6 0-8 5 %<OU^X%fZo 
[0 0 6 5] 

|±iiE#2 004-3078701 
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^-''J : 39/ 



<mmm2(D^j^^s^ at^msa) > (r) -1, r -e- 14 , e-tr:^ 

(h i; ^^;i/v'U;v) -2 h^;/^ b^vl ■^7^;h1h-nmr (4 0 

OMHz, CDCI3) o 8. 29 (2H, s, Ar-H) , 7. 72 (2H 
, s, Ar-H) , 7. 31 (2H, dd, J = l. 2Hz, 8. 4Hz, Ar 
-H) . 7. 16 (2H, d, J=8. 4Hz, Ar-H) , 5. 03 (2H, 
d, J = 6. 4Hz, Ar-0CH2) . 4. 95 (2H, d, J = 6. 4Hz 
, Ar-0CH2) , 3. 15 (6H, s, OCH3) , 0. 55 (18H, s, 
S i C H3) , 0 . 2 7 ( 1 8 H, s , S i C H3) . 

<mmm3(D^^m i^t^msh) > (r) -i, i' -if- u , e-if;^ 

1; j^f-;Vv'iJ;V) -2 -p{ h^vpi h^5/} f--7^;i/ : iH-NMR (4 0 
OMHz, CDCI3) <T 8. 24 (2H, s. Ar-H) . 7. 67 (2H 
, s, Ar-H) , 7. 31 (2H, d d, J = l. 2Hz, 8. 4Hz, Ar 
-H) , 7. 1 9 (2H, d. J=8. 4Hz, Ar-H) , 5. 04 (2H, 
d, J = 6. 4Hz, Ar-0CH2), 4. 91 (2H, d, J = 6. 4Hz 
, Ar-0CH2), 2. 97 (6H, s, OCH3), 1. 40-0. 80 (6 
OH, m. Si CH2CH3) . 

<mmm4(D^^m ('fi:^t;3c) > (r) -i, i' -tr- u , 6-if>^ 

(h ';-;^^;vi/i;;v) -2-p« h^v^ h^vi : 1h-nmr (4 0 

OMHz, CDCI3) a 8. 25 (2H, s, Ar-H) . 7. 64 (2H 
, s, Ar-H) , 7. 31 (2H, d, J=8. 4Hz, Ar-H) , 7. 2 
1 (2H, d, J = 8. 4Hz, Ar-H) , 5. 04 (2H, d. J=6. 4 
Hz, Ar-0CH2) , 4. 89 (2H, d, J = 6. 4Hz, Ar-0CH2 
) , 2. 89 (6H, s, OCH3) , 1. 3 9-0. 8 0 (1 0 8H, m, S 
i CH2CH2CH2CH3) . 

<mmm5<7)^mm ab^^i^sd) > (r) -i, i' -e- u , e-if;^ 

(>^^^;v7 3^^;v>";;i') - 2 h^vp< f--7^;v : 1h-nmr 

(4 0 0MHz, CDCI3) <r 8. 05 (2H, s, Ar-H) . 7. 33 
(2H, s, Ar-H) , 7. 5 9-7. 2 8 (2 2H, m, Ar-H) , 7. 
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10 (2H, d, J=8. 4Hz, Ar-H) , 5. 97 (2H, d, J=6. 
4Hz, Ar-0CH2) , 4. 88 (2H, d, J=6. 4Hz, Ar-OC 
H2) . 3. 0 4 (6H, s, OCH3) . 0. 6 7 (1 2H. s, S i CH3) 
, 0. 4 1 (1 2 H, s. S i CH3) . 

<mmm6<o±^m at^mse) > (r) -i, r u , e-e^?. 

{-J^i^)Vir^'f-)i^'yV )^) - 2 b^v^ •:^■7■^;^ : iH-NMR 

(4 0 0MHz, CDCI3) ff 8. 27 (2H, s, Ar-H) , 7. 70 
(2H, s, Ar-H) , 7. 30 (2H, dd, J = l. 2Hz, 8. 4Hz 
. Ar-H) , 7. 16 (2H, d, J=8. 4Hz, Ar-H) , 5. 03 ( 
2H, d, J = 6. 4Hz, Ar-0CH2) , 4. 93 (2H, d, J=6. 
4Hz, Ar-OC H2), 3. 09 (6H, s. OCH3), 1. 45-0. 7 
2 (6 8 H, m. Si CgHiy) , 0. 4 8 (1 2 H, s, S i CH3) , 0. 2 
7 (1 2H, s. Si CH3) . 

mmmi (r) -i, i' -t*- U , e-e;^ - 

2-1iKn^v} i-y^}l' (4 b) (D^^ 

[0 0 6 6] 
Ut3 6] 




"{b^ms b (0. 3 Ommo 1) <0-J^uu:^^y (1 OmL) iiiiXf:^^^- 
)V (lOmL) mU^. p- h;v^v;^;V5j^v^— 7X^t> (0. l 1 4 g, 0. 

6 Ommo 1) ^m'&r-Mx.. 5 OVX- 2 AWmWiWLfZo RJB^T^k. Rlit^m 

iH-NMR (4 0 0MHz, C D C 1 3) o 8. 28 (2H, s, Ar-H) 

tbiE#2 004-3078701 
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, 7. 54 (2H, s, Ar-H) , 7. 39 (2H, dd, J = l. 2Hz, 
8. 4Hz, Ar-H) , 7. 29 (2H, d, J=8. 4Hz, Ar-H) , 
4. 99 (2H, s, OH), 1. 11-0. 80 (60 H. m. Si CH2C 
H3) . 

mmms-mmmi I (r) -i, r -^f- u , 6-vf>^ (>ut;v 

^;v->i;;v) -2-l:Kn^vl -^■7-f-;v (4a, 4c, 4d, 4e) <D^^ 
[0 0 6 7] 
[^11:3 7] 

?/ S/ 




s/ 

3a,3c3d,3e 



4a.4c4d.4e 



3a,4a: S/sSiM^a 
3c4c : Si- SiBug 
3cl,4d: S/=SiMe2Ph 
3e,4e : S/= SiMe2(CsHi7) 



mm^iiLT. ^fb-^tJS bOf^:b«5tC>ffc>^ty3 a, 3 c, 3d, 3 e (^v^T 

c, 4d. 4 e'Srv>-ftL^>^«6<IlR^-e#fco 
[0 0 6 8] 

||Jif!ll2 (R) - 1, 1' -e- 14 , 6-t':^ (h V^f-J^vV^v) 
- 2 - b 7;v:^-np« rj' (5 b) <D^^ 
[0 0 6 9] 
['fk3 8] 



EtaSi 



ElgSi 




ElsSi 



EtgSi 




T;Vrf:/||:ffl^T> 'fb'^J^4 b (3. 7 0mmol) CDv^^' n n ^ ^ V^?^ (2 
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5mL) h»;a^^;i'T^V (11. Immol) ^M^tz^. -7SX:tX- 
i^^Pt/Co >X^^X-VVy)l'tr^>^^>:^)V^>W.M7i(^<^ (ll. Immo 1) =Sr 
rSTL. S:JiDm'^£^^mS*T-#faLTlB^Kmi^l^t^^o -Ki&m^tf^^fD^^'fb 

iH-NMR (4 0 0MHz, CDCI3) <t 8. 35 (2H, s. Ar-H) 
, 7, 71 (2H, s, Ar-H) , 7. 47 (2H, d d, J = l. 2Hz, 
8. 4Hz, Ar-H) , 7. 30 (2H, d. J=8. 4Hz. Ar-H) , 
1. 11-0. 85 (60 H, m. Si CH2CH3) . 

mmmi 6 (r) -i, i' -t*- i4 , 6~\^:^ ovr 

;v^;v->i; -'V) - 2 - h V7;v:a-np? ^ ;vl «^"7^;v (5 a, 5 c 

. 5 d , 5 e ) <D^^ 
[0 0 7 01 
m3 9] 

SI SI 



4a,5a : Sim SiMes 
4c5c : S/» SiBus 
4d,5d: Sy^SiMezPh 
4e,5e : S/= SiMe2(C8Hi7} 



m^^mtLX. ^t-^mAbOi^i^^Kit^mA z, 4 c, 4d, 4e<7)v^-rtt 

c, 5d, 5 et:\^>irfli,MM^Umxmzo 
[0 0 7 1] 

mmmi7-mmm2i (r) -1, r -e- 14 , 6-\£:^ ivvr 

;v^;V'>i;;v) - 2 h ^->*;vsK^;M 'i-"7^;v (6a-6e) (^J-^^ 
[0 0 7 2] 
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Ut4 0] 



5a,6a: S/sSiMes 
5b.6b: S/=SiEt3 
5c,6c: S/=SiBU3 
5d,6d : Si= SIMeaPh 
5e,6e : S/= SiMe2(C8Hi7) 



T;l'=fV#H^T. 'fk^^^S a- 5 e(D^%\^^'rM^lUm (0. 7 0 mm o 1 
)>Pd (OAc)2(15mol%)> dppp (16. 5mol%)l::> i 
Pr2NEt (0. 51mL) . MeOH (1. OmL) . DMSO (2. Om 
L) ^tU^fz^^. SS#^=S:C0#H^T1 5 a tmlCinJEL. 1 0 0VKX2 

5 8-8 0 %C7)JDl^TWzo 

mmm i 7 -hj&iwj 2 1 (D^^m<7)i\:^mr- ^ ^&s-r\z.miro 
<mMnn<r>^'mi ak-^tiea) > (r) -1, i' -e- u , 6-if 

>^ (h 1; ^^^vvV^v) - 2 ■^•7-^;w : iH-NMR ( 
4 0 0MHz, CDCI3) <y 8. 34 (2H, s, Ar-H) , 8. 33 ( 
2H, s, Ar-H) , 7. 31 (2H, d, J=8. 4Hz, Ar-H) , 7 
. 03 (2H, d, J=8. 4Hz, Ar-H) , 3. 53 (6H, s, CO2 
CH3), 0. 57 (18 H, s, SiCHa), 0. 30 (18H, s, SiC 
H3) . 

<mMmi^<D±mi iit%m&h) > (r) -i, v -y^- 14 , 6 -if 

7. (h i; j:.^;v->i; jv) - 2 :^•7f-;^ : 1h-nmr ( 

4 0 0MHz, CDCI3) a 8. 31 (2H, s, Ar-H) . 8. 28 ( 
2H, s, Ar-H) , 7. 32 (2H, d d, J = l. 2Hz, 8. 4Hz, 
Ar-H) , 7. 11 (2H, d. J=8. 4Hz, Ar-H) , 3. 32 (6 
H, s, CO2CH3) , 1. 12-0. 82 (60 H, m. Si CH2CH3) . 
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<mmmi9<D^^m {^t^mec) > (r) -i, r -e- i4 , e-e 

>^ (h i; :7*f-;vvi;;v) - 2 > ^ v:^7;V'-K-;vi : iR-NMR ( 

4 0 0MHz, CDCI3) <r 8. 32 (2H. s, Ar-H) . 8. 27 ( 
2H, s, Ar-H) , 7. 32 (2H. d, J = 8. 4Hz, Ar-H) , 7 
. 13 (2H, d, J = 8. 4Hz, Ar-H) , 3. 27 (6H, s, CO2 
CH3) ,1.3 8-0. 8 1 (1 0 8H, m. Si C H2C H2C H2C H3) . 

<mMm2 o(D^^s^ (itemed) > (r) -1, r -e- u , e-tf 

;^ (-:/;^^;v"7i— ;vv V ;v) - 2 -p< h ^'>*;v^^;vi •t-"7'^;v : iR-N 
MR (4 0 0MHz, CDCI3) cr 8. 40 (2H, s, Ar-H) , 8. 
11 (2H, s, Ar-H) , 7. 52 (2H, d, J=8. 4Hz, Ar-H 
) , 7. 3 8-7. 2 2 (2 0H, m, Ar-H) , 7. 10 (2H, d, J = 
8. 4Hz, Ar-H) , 3. 49 (6H. s, CO2CH3) , 0. 70 (12 
H, s, S i CH3) , 0. 3 7 (1 2H, s, S i CH3) . 

<mmm2 KD^mm iit^mee) > (r) -i, i' u , e-if 

7. (i;^^;v:t^^;V'>U;v) - 2 h ^->*;vjK^;v1 ■^•7f-;v : 1h-N 

MR (4 0 0MHz, CDCI3) a 8. 33 (2H, s, Ar-H) , 8. 
30 (2H, s, Ar-H) , 7. 29 (2H, dd, J = l. 2Hz, 8. 4 
Hz, Ar-H) , 7. 04 (2H, d, J=8. 4Hz, Ar-H) , 3. 4 
7 (6H, s. CO2CH3) , 1. 43-0. 75 (68 H, m. Si CgHiy 
) , 0. 5 5 (1 2H, s, S i CH3) , 0. 2 8 (1 2H, s, S i CH3) 

• 

mmn2 2 (r) -i, i' -e- u , e-e;^ (hija^^;i/vu;0 

-2-t Kn^v^>5^;v| i-y^)V (7 b) (D^^ 
[0 0 7 3] 
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Hb4 1] 




T;vrf ^^ffl^T^ L i A 1 H4 ( 1 . 3 0 mm o 1 ) Ot" h ^ t: Kn 7 9 >?t 

mz. ^t^!^6h (0. 4 4mmo 1) ^ ox:-^mx.fz^. immWiWl'fZo K 

^trvi; 5&y;v?57 7A^'n-7 v^^yw" -jctcftt^ 

iH-NMR (4 0 0MHz, C D C 1 3) a 8. 31 (2H, s. Ar-H) 
, 7. 84 (2H, 8, Ar-H) , 7. 32 (2H, dd. J = l. 2Hz, 
8. 4Hz, Ar-H) . 7. 05 (2H, d, J=8. 4Hz, Ar-H) , 
4. 42 (2H, d, J = ll. 6Hz, ArCHa), 4. 16 (2H, d, 
J = ll. 6Hz. ArCH2), 2. 86 (2H, br s, OH), 1. 1 
3-0. 80 (60 H, m. Si CH2CH3) . 

mkm23-mMm2 6 (r) -i, i' -e- u , 6-if>^ (hvr 

-2-}^Vu^-y:X^)]^\ -f-y^)]/ (7 a, 7 c, 7 d, 7 e) 

<^^^ 

[0 0 7 4] 
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[^1:4 2] 




COaMe 
COaMe' 



S/ 

6a.6c,6d,6e 




Si 

7a,7c,7d,7e 



6a.7a: S/ = SiMe3 
6c,7c : S/=SiBU3 
6d,7cl:S/:sSiMe2Ph 
6e,7e : SiMe2(C8Hi7) 



m§tm.^t tT> 'fb^!^ 6 b (Dit-h ^ kz^t^f^ 6a, 6c, 6d, 6e (Oy^^-ffi 

c. 7d, 7 e ^v^-ftL^i^MfitJiR^TWco 
[0 0 7 5] 

mi&m2 7 (R) -1, 1' 14 , 6-tr;^ 1; J^f^-^Vv^'J^V) 

- 2 -rn^p?-^;^! •:^•7"^;v (8 b) (D^l$[, 
[0 0 7 6] 
Hb4 3] 

mQ SiEta 



EtaSi 



EtaSi 




EtgSi 



7b 



SiEla 




b (0. 2 Ommo 1) cOxh^H Kn7^>v^?S (1 OmL) ^> h 
V > (0. 3 15g, 1. 2 mm o 1 ) *3 J: Eg:^^^^^ ( 0 

. 398g, 1. 2mmol) ^M^. MMr^ A^^mWl^fZo RlS^T^. K 
JSIl'^tr'SrTKtw^ttv^^' D n ^ VT'Jftm L/co ^ n n ^ 3^ vi^m^ilTKig^ 



iH-NMR (4 0 0MHz, CDCI3) o 8. 28 (2H, s, Ar-H) 
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, 7. 87 (2H, s, Ar-H) , 7. 34 (2H. dd, J = l. 2Hz, 
8. 4Hz. Ar-H) , 7. 06 (2H, d, J=8. 4Hz, Ar-H) , 
4. 24 (4H. s, ArCH2), 1. 13-0. 80 (60 H, m, SiC 
H2CH3) . 

mmm29-mmMS2 (r) -i, i' -if- |4 , e-tr;^ (hur 

;i/^;vi/i;;v) -2-yn^p«^;v| ■^'7'5^;l' (8a, 8c, 8d, 8e) <D^ 

m 

[0 0 7 7] 
Hk4 4l 




Si 

7a,7c,7d,7e 




S/ 

8a,8c.8d,8e 



7a,8a: S/= SiMes 
7c,8c : Sis' SiBua 
7d.8d: S/sSiMeaPh 
7e.8e : S/» SiMeaCCsHi?) 



tti^M#fc LT. it^m 7 b <:0>ft*3 •) Kit^m 7a, 7c, 7d, 7e <Ov>-f 
;&>«-fflv^^^m{i^»J2 8 lcfB«<^:^^i:|SIC:^^StcJ: 19, <l:'^!fe8 a, 8 
c. 8d, 8 e ^v^-fit^^gKUR^-CW^o 
[0 0 7 8] 

mmmss-mmmsi ;^ifn-if;^ [ i (r) -i, r -if- u, e 

-vf;^ (h V^^;V'>U;v) } 2, 2' ] tv^-'^a 

•/n^ (9 a - 9 e) (D^J^ 
[0 0 7 9] 
['fb4 5] 



JSI 




Si 




Si 




Br 






K 




Si 







9a-9e 



8ap9a: S/aSiMe^ 
8b,9b : S/^SiE^ 
8c,9c: Si sSiBua 
8d,9d : S/= SiMe^Ph 
8e,9e : S/» StM^(CaHi7) 
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<k-^!^8 a-8 eCOd*>v>-ftL;&*l®ii (3. 1 5 mm o 1 ) l::> 2 8%r>' 
^^TtK (0. 7 7mL, 12. 6 mm o 1) . r^h-VV)^ (5mL) 

y -^^m-^^-e^tai Ub'&t/ 9a-9e*, 25-65 %cOl|»T#/io 

mmm 3 3 3 7 (D^mm(oit-^mr- 9 frmTicia-ro 

<^*fe^J3 3CD^^J^ afc^t;9a) >;^en-lfy(. [ | (R) -1, 1' -e 

- 14, 6-if;^ pif^;u->v;v) \ -2, 2' -v^p^-^;!/] r 

>'-=&«::i>^7A-/n5 F : iH-NMR (4 0 0MHz, C D C 1 3) 8. 50 ( 
4H, s, Ar-H) , 7. 80 (4H. s, Ar-H) , 7. 44 (4H. d 
, J=8. 8Hz, Ar-H) , 7. 30 (4H, d, J=8. 8Hz, Ar- 
H) , 4. 46 (4H, d, J = 14. OHz, ArCH2) , 4. 10 (4H 
, d, J = 14. OHz, ArCH2), 0. 73 (36H, s, SiCHs), 
0. 3 6 (3 6 H, s. Si CH3) . 

<%m^^ ^(O^mii ('fk'^i^Sb) >>?.t?n-lf;^ [ j (R) -1, 1' -e 

- 14, 6-if;^ (h ';-3^^;i/^^';;v) I -2, 2* r 

>^-'>A7'n ^ K : iH-iSTMR (4 0 0MHz, C D C 1 3) a 8. 48 ( 
4H, s, Ar-H) , 7. 91 (4H, s, Ar-H) , 7. 43 (4H, d 
d, J = l. 2Hz, 8. 4Hz, Ar-H) , 7. 25 (4H, d, J=8. 
4Hz, Ar-H) , 4. 38 (4H, d, J = 13. 2Hz, ArCHa) , 
4. 08 (4H, d, J = 13. 2Hz, ArCH2), 1. 32-0. 85 ( 
1 2 OH, ra. Si CH2CH3) . 

<mmi'i^(n>§£mQ m^m^c^ >xtrn-ify?. [ i (r) -i, r 

- 14, 6-e;;?. iY^)-zr^}\yi^^)y^) i-y^M \ -2, 2' ] 

T>'-=e-'>A^n< K : IH-NMR (4 0 0MHz, CDCI3) (J 8. 47 
(4H, s, Ar-H) , 7. 85 (4H, s, Ar-H) , 7. 36 (4H, 
d, J=8. 4Hz, Ar-H) , 7. 13 (4H, d, J=8. 4Hz. Ar 
-H) , 4. 39 (4H, d, J = 13. 6Hz, ArCH2) , 4. 15 (4 
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H, d, J = 13. 6Hz, ArCH2) , 1. 4 3 -0. 8 5 (1 0 8H, m 

, S i CH2CH2CH2CH3) . 

<mmn3 e(o^^m i^t^mod) >;^en-if^ c i (r) -i, i' -i^* 

- 14, 6-\fy^ «f-;v7i^;vvi;;v) i-y^M \ -2, 2* -v^f- 

;V ] T>'^^';7A'/n^ K : iH-NMR (4 0 0MHz, CDCI3) a 8 
. 23 (4H, s, Ar-H) , 8. 18 (4H, s, Ar-H) , 7. 57- 
7. 21 (48H, m, Ar-H) , 4. 61 (4H. d. J = 13. 6Hz, 
ArCH2), 4. 27 (4H, d. J = 13. 6Hz, ArCH2), 0. 81 
(1 2H. s, S i CH3) . 0. 7 4 (1 2H, s. Si CH3) , 0. 3 9 ( 
12H, s, SiCH3). 0. 38 (12H, s, SiCHs). 

<mmm3 7(D^mm at^mde) >>2;eD-ifx [ i (r) -i. i' -v^^ 

- 14, 6-if;^ (i;^^;v:t-^'^;v->i;;v) i-y^M 1 -2, 2' -i^^-^ 

;V ] T>^^'^7 A^n ^ K : iH-NMR (4 0 0MHz, CDCI3) <y 8 
. 47 (4H. S, Ar-H) , 7. 96 (4H, s, Ar-H) , 7. 41 ( 
4H, d, J = 8. 4Hz, Ar-H) , 7. 26 (4H, d, J=8. 4Hz 
, Ar-H) , 4. 43 (4H, d, J = 13. 2Hz, ArCH2) . 4. 1 
1 (4H, d. J = 13. 2Hz, ArCH2) , 1. 5 3 -0. 8 0 (1 3 6 
H. m. Si C8H17) , 0. 73 (12 H. s, SiCHs), 0. 70 (12 
H, s, S i CH3) , 0. 3 5 (1 2H, s, S i C H3) , 0. 3 4 (1 2H 
, s, S i CH3) . 

mmms s-nmm5 2 it^m (9 a) -it^m (9 e) ^it^m'&.wm^ 

[0 0 8 01 



(12) (Dit^mi 0 (0. 5mmo 1) . nn^w^fm. ut'^m (9 
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a) , 'fb^tl (9 b) ^ ih^m (9 c) > it^m (9 d) s it^m (9 e) ^(D 
S^] (0. 0 5mmo 1) > Y (3. 3mL) > RU^5 0% 

ym.'it:^ V ^ J^T^mm. (l. OmD (Dm^^mK. ^l4'<^R-Y-??^$tL;2,- 
^5^: (1 3) O'fk'g^l 1 (0. 6mmol) 0 rt?fgT IWISfr::TM^|2L 

vh^77-f-ii#L^ (1 4) (Dr)v^Mtit^mi 2^mzo ^mm 

m&^m(Oyt^m.mii. J . Am. Chem. Soc. 1999, Vol. 12 
1, No. 2 7. 6 5 1 9 -6 5 2 0},zmn<7)y]m^^^1^'oX^^LfZo 
[0 0 8 1] 

1^1] 
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